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PROBLEM-SOLVING THEORIES IN THREE AREAS - TRADITIONAL 
(STIMULUS-RESPONSE) LEARNING, COGNITIVE-GESTALT APPROACHES, 

AND COMPUTER AND MATHEMATICAL MODELS - WERE SUMMARIZED. 

RECENT EMPIRICAL STUDIES (1960-65) ON PROBLEM SOLVING WERE 
CATEGORIZED ACCORDING TO TYPE OF BEHAVIOR ELICITED BY 
PARTICULAR PROBLEM-SOLVING TASKS. ANAGRAM, "INSIGHT," 
"WATER-JAR," AND ARITHMETIC PROBLEMS WERE CONSIDERED SOLVABLE 
BY COVERT TRIAL-AND-ERROR BEHAVIOR. IT WAS SUGGESTED THAT 
"SWITCH-LIGHT," CLASSIFICATION, PROBABILITY-LEARNING, AND 
NUMEROUS "MISCELLANEOUS" TASKS SHOULD BE APPROACHED BY OVERT 
TRIAL-AND-ERROR METHODS. BY DISCUSSING PROBLEM SOLVING IN 
TERMS OF OVERT VERSUS COVERT TRIAL-AND-ERROR BEHAVIOR, THE 
REPORT PRESENTED A NEW APPROACH TO THE STUDY OF HUMAN PROBLEM 
SOLVING THROUGH THE USE OF CATEGORICAL IDENTIFICATION OF 
PROBLEM-SOLVING TASKS. (GO 
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PREFACE 



The primary goal of the R & D Center for Learning and Re-Education is to 
improve cognitive learning in children and adults, commensurate with good per- 
sonality development. Knowledge is being extended about human learning and 
other variables associated with efficiency of school learning. This operation 
is being performed through synthesizing present knowledge and through conouct- 
ing research to generate new knowledge. In turn, the knowledge is being focused 
upon the three main problem areas of the Center: developing exemplary instruc- 
tional systems, refining the science of human behavior and learning on the one 
hand and the technology of instruction on the other, and inventing new models 
for school experimentation, development activities, etc. 

In this paper, Professor Gary Davis reviews the psychological literature on 
problem solving for the period 1960-1965. In his synthesis, most of the the- 
oretical formulations may be categorized as traditional (S-R) learning, cognitive- 
Gestalt, and computer and mathematical models. From the analysis of the types 
of experiments, he generated two categories of problem solving behavior, im- 
plicit trial-and-error vs. overt trial-and-error, and specified the problem struc- 
ture leading to one or -«>e other form of problem solving. Although he mentions 
it only briefly in this paper, Professor Davis is engaged in one line of experi- 
mentation that will specify some of the factors that contribute to the complexity 
or difficulty of problem solving of either the implicit or over: type. This type 
of research contributes to our understanding of human problem solving in general, 
and has produced several suggestions for the teaching of effective problem solv- 
ing techniques. 



Herbert J. Klauomexer 
Co-Director for Research 
Professor of Educational Psychology 
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ABSTRACT 



Problem solving theories in three areas are summarized, traditional learn- 
ing and cognitive-Gestalt approaches plus more recent computer and mathematical 
models of problem solving. Recent empirical studies are categorized according 
to the type of behavior elicited bj the particular problem-solving task. Anagram, 
"insight, " water-jar and arithmetic problems are considered to be solved by 
covert trial-and-error behavior (Type C problem-solving tasks). Switch-light, 
classification, probability-learning, and numerous "miscellaneous" tasks are 
approached by overt trial-and-error behavior f/ype O problem-solving tasks). 
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INTRODUCTION 



Research in human problem solving has a 
well-earned reputation for being the most 
chaotic of all identifiable categories of human 
learning. The outstanding quality which leads 
to this conclusion is the diversity of experi- 
mental procedures called '‘problem-solving" 
tasks. The tasks found in problem-solving 
literature range from match-stick, bent-nail, 
and jigsaw puzzles through anagram problems, 
concept-identification problems, arithmetic 
problems, and even some mental testing de- 
vices ^uch as analogy problems and number- 
series problems. It is almost definitional of 
laboratory problem-solving experiments that 
virtually any semi-complex learning task which 
does not clearly fall into familiar areas of 
learning can safely be called "problem solving." 



The present paper is an attempt to at least 
partially clarify the area of human problem 
solving. Specifically, the current major theo - 
retical trends are reviewed and compared. 
Secondly, a learning approach to problem solv- 
ing is presented in which problem solving is 
discussed in terms of overt vs. covert trial- 
and-error behavior. Finally, a summary of 
recent problem- solving research is categorized 
according to whether the particular task elirits 
primarily overt vs. i m p 1 i c i t trial-and-error 
behavior. 1 



1 The review extends from January, 1960, to 
June, 1965. Earlier papers are sometimes 
cited or discussed to maintain continuity. 




